Background: The constitutional built and physique of Indians is entirely different from the western population due to the variation in the genetic makeup and lifestyle. But the prosthesis for proximal femur used in India is manufactured by the western countries whose morphometry does not fit our people leading to complications. Hence, this study is to provide the morphometric data of proximal femur for Indian population and to clear the drawbacks in the information about proximal femur in our people and customize the implant design to suit the Indian people and thereby reduce the complications.
INTRODUCTION
data to understand different aspect of clinical disease conditions including common site of fractures, changes in osteoporosis, associated congenital anomalies as well as medico legal cases. The neck of femur in humans is an important functional modification of femur after man took up his erect posture. The angle of inclination has been studied by many workers. The common implants used for the surgical treatment of proximal fracture namely screws and blades are designed primarily for use in western population, whose constitutional and Femur is the longest and strongest bone in the body.It's length is associated with a striding gait,it's strength with the weight and muscular forces which it must withstand [1] . It is about 45cm long in an average adult man, that means, approximately one-fourth of the height of the individual. The bony trabeculae in the interior of the upper end of femur are arranged to withstand the weight of the body transmitted through the femoral head [2] . Anatomical study of femur bone serves helpful biomechanic factors vary for the Indian population. According to Noble P.C [3] and Siwach [4] in Total Hip Arthroplasty, it is mandatory that design and dimensions of Femoral component match the anatomy of femur. Siwach has noted a gross geometrical difference between these western implants and Indian Femora.
This study of femur was taken up at the Institute of Anatomy, Madurai Medical College with 60 Femora with age and sex no par. The following measurements were taken into consideration namely femur length, head circumference, anterior neck length, neck -shaft angle and intertrochanteric distance which were measured with the following instruments namely osteometric board, vernier caliper and goniometer. Measurements of femoral length, anterior neck length, neck -shaft angle(NSA) and head diameter were done according to standard anthropometric methods as shown in [Fig-1 In this present study of proximal femora, the average femur length was 41.4cm, diameter of head was 4.17cm, anterior neck length -3.42cm, , neck shaft angle -129.9 0 and the inter-trochanteric distance was 6.13cm. Age and sex were not taken into consideration in this study. Neelima et al [13] 2016 41.5 Suja Robert et al [18] 2017 41.9+/-3.4 Praba Nand Choudry et al [25] 2017 41.3
RESULTS
Present study 2018 41.4
Name of author Year
Desouza et al [10] 2010
Femur length (In cm) Mrunal Muley et al [14] 2017 L-33.42mm R-34.96mm Praba Nand Choudry et al [25] 2017 28.8mm
Neelima et al [13] 2016 27.5mm
Present study 2018 34.2mm [10] DISCUSSION Artificial Hip Replacement has become the latest trend in orthopaedics worldwide. As there are regional differences in the stature of human beings of specific population, the prosthesis to be designed should be very specific for successful surgical outcome. Implants for replacement of diseased hip joint were mostly made by European and American manufacturers according to the morphology of their own population. However, Indians are relatively small built and hence the local surgeons have very few choices of size available to them. If the implant is too large, the femur may fracture. So they tend to undersize to prevent fracture. But highly undersized bone may not align with the bone properly [5] . Reddy has also highlighted that a mismatch between femoral bone and stem may definitely result in micromotion which can lead to thigh pain, osteolysis and aseptic loosening. The differences in anthropometry of the proximal femur between ethnicities due to disparity in lifestyle, physique etc., has been studied by different authors. Meenakshi Verma [6] has compiled them. A few excerpts from the compilation are as under. Mahaisavariya [7] [9] et al showed the anatomic and geometric differences of femur in Korean subjects from American and Japanese and suggested to design new hip prosthesis system for Asian population. De Sousa et al [10] There are several reported works where morphological data were used as reference for the design and analysis of femoral stem. These implants were specifically designed according to morphology of bone for accurate representation in an idealized situation. Gotze et al [11] proved the importance of a suitably matched implant for successful surgery through a custom made femoral stem, Adaptiva. Rawal BR [12] et al have proposed dimension of the cementless femoral stem for Indian population. Neelima [13] has compared her study with the mean femoral length which was 414.83mm with the measurement of seven other authors in her study. Study of femoral length by various authors is given in table -1 (10, 23, 17, 13, 18, 25) . The length of neck in her study was 27.5mm and the diameter of head was 122.5mm which was smaller compared to the present study showing that within our country there are regional Sobana M, Nedunchezhiyan S. OSTEOMETRIC STUDY OF PROXIMAL FEMUR. [16] values in the present study, but the neck length was high which was 91.08 & 81.78mm. Various population based studies of proximal femora have concluded that there was gross difference in anthropometry between Asians and other western population, Reddy et al [5] has concluded in their study that in case of Total Hip Replacement surgeries anterior thigh pain, aseptic loosening, intraoperative splintering and fractures are common complications because of oversized femoral components particularly in uncemented varieties. Implant morphological mismatch that might cause difficulties during implant placement and further complications were studied by Chauhan et al [22] who concluded that the variations in the parameters of the proximal femur and acetabulum were insignificant among different population in India but the data of two different countries varied significantly. Thus it is clear that the proximal femoral geometry varies among different ethnic groups, Therefore usage of implants designed exclusively for western bone will not suit the other ethnic groups. Mishra et al [16] in their study on a second look at rational of implant design for the proximal femur have concluded that the western implants should be used only after careful consideration in Indians. He also stresses that the fracture implant designs should be specific for Indian bones.
differences among individuals. Mrunal and Pritha [14] in their morphometric study of neck of adult femora has measured the neck length on anterior and posterior aspects as 34.96mm and 33.42mm respectively which was similar to the present study. Mean neck length studied by Siwach [4] was 3.72cm whereas Ravichandran [15] showed as 3.18cm and compared their study with various authors given in Table-2 [15, 23, 26, 14, 25, 13] and the anterior neck length in the present study was 3.42 cm which correlated with the above study and the head diameter was 41.7mm which correlated with other study shown in Table- 3 [16, 10, 13 ]. Mishra's [16] study on femoral head diameter in Nepalese was 44.26mm which was higher than the present study implicating the variations among Asians too. He compared his value with western population who had an average of 46.1mm which is greater than Asians stressing up the need for designing of implants with our own morphometry. Ravi [17] in his study has given femoral length -447.1+/-28.94, neck length -36.3+/-5.4mm, neck shaft angle as 136.8 0 and concluded that there is no significance between right and left femur measurements. Suja Robert [18] in her morphometric study has shown femur length as 41.9+/-3.4cm and intertrochanteric distance as 5.81cm.The inter-trochanteric distance in the present study was 6.13 cm. which correlated with the above study. Prasth RA and Ismail BM [19] observed that femoral head diameter in south Indian population was 41.98+/-1.98mm, femoral length409.4 (R),416.9(L), anterior neck length of 28.8mm(B), NSA of 126.78(R),127.64(L) correlating with the present study. Saikia KC [20] has observed variations of NSA between North East population and Caucasians. Several authors have performed study of NSA which are shown in Table-4 [4, 20, 15, 23, 17, 24, 25] .In this study the average neck shaft angle was 129.9°. All the above studies which were done with the Indian femora show similar results as the present study. Baharuddin [21] in his study of Malay people has given femoral head diameter in males & females as 43.62 & 38.85mm respectively which is very closer to the This study indisputably shows that the dimensions of Indian femora are lesser than the western population which will not get on with the implants available in the commercial market which will lead to snags ultimately landing the orthopaedic surgeons in trouble irrespective of their skills. In this present study of proximal femora, the average femur length was 41.4cm, diameter of head was 4.17cm, anterior neck length being 3.42cm, neck shaft angle was 129.9 0 , and the inter-trochanteric distance being 6.13cm. Age and sex were not taken into consideration in this study.
CONCLUSION
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